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ABSTRACT : PROBLEM TO BE SOLVED: To provide a spread spectrum communication 

synchronization acquisition demodulator that acquires a synchronization timing even when 
much noise is in existence so as to trace immediately the change in a synchronization 
timing. 

SOLUTION: In this demodulator, a synchronization circuit 100 converts a reception signal 
from an antenna into a base band signal with a local oscillator 1 and an LPF 2, the 
converted signal is sampled at a sample-and-hold circuit 3, a correlation device 4 obtains 
a correlation value being a product between a spread code and its symbol of the reception 
signal, a symbol integration device 5 applies inverse modulation to the correlation value 
based on a theoretical value of the symbol corresponding to the correlation value or a 
discrimination value after demodulation to obtain a power being the sum of pluralities of 
symbols. A demodulation path selection section 8 sums power values from a short time 
integration path search section 6 for a short time and selects the result in the larger order 
and sums power values from a long time integration path search section 7 for a long time 
and selects the result in the larger order so as to select a reception timing, a correlation 
device 9 conducts inverse spread accordingly and a RAKE SD section 11 discriminates 
the synthesis signal to obtain a discrimination value. 
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[*HfM#©«IB] 

m&m i ] mm?-* *%.m Ltzmmm^m 
mtt&mm^t. Lx^mmm Lx&m^-tznsit 

SKSPRF^ K J: S ffifttf ^ ©*B BB Sfc T * 1 fflffl Rtt 
*»S«aJB©SS 1 ©fflMH^ SuiBII 1 ©fflHfflfctt 

jfe-r s >^;voai^fiXii*CT >#;ko s ©mw 

#*S^JiC:±fftfr&i5IB* 1 ©fflBSSRfctfaSWS 

©✓ty-ii^t^racfcswssM 5 >y*awr4 

B3S«M-^fc luE16»«^i:©fflM*3l^ TSt 2 ©fflW 

fig© ? *> ©Mfti 1 ©^ t <fc t> » 6 ft* -&J*te#fc£"3 

2 ] 9t$m 1 E*©*"<* b 7 Affitti&Mft 

K»l (Dffimmt bt 1 SIxSt»XD>y b#C2f*S 

t^^y^^ommiBKitn^i&X'mm 1 ©*@w{it£j£ 

3 ] at &g i i3»©*^ b 7 AffifcafeiRi 

StfiS^il^Bt&V^ i&E5'>#-n'*#8T?tt% M 

iBft i (Dffimmt ut^p y b s«awBc#fflb&t>© 

iz^tz>^>-#*c>Mmmxm}mmxm% 1 ©tan 

H©^9-*#»T*»6^J»£ta*U-CR;*n y b© 
[»#*4] &«7 s -*S£Wbfc*fctettffire*8 



£K> Rffi»RF^fclSIbfe©*fflv^iS!ffifcbfc*C:a 
SirsjiRiliate*«CRtt&ft5*'^ b 7 ASSUME 

fc, Bui3^-^^*>F«^^-y->^bt^^^^ 
ts tufB-y- > t* y ypm^* i/ >#;i/©3i§HfiXtt**ti 

>#;P© J: § ©«H»©*IS«©firft*»K:*'3V'»T3£ 
&M b r ftft -> > #;i/jD* b r 5/ y #;i/SMM6 * » s s/ 

«k*ffi1IMB^i:©fflHSi:lK aSH©-*?-***^ 
^7-«[ft#4»l©fflB!Stx «rE<H 
d v b£-jbnSbT nn^hM!) ©/^-A^SiMiI 
fc±ffifr e>ffilE» 1 ©fflR§§ifc£t*®ffl-r5MB#H*9- 

CWffi®RFlH«^^^-y— ^-SP«t D *>S < inH bt l * 

o ^ b ^ t) ©^ ^ V — § v > )I t ±ji*> S> mII3^ 1 © 

mm mm#j w t griBSfinaat^^^ -tt-^ 
^■cH-atF*©^^©^^ 5>^**i»bTas?b 

«M^fc©tiH*9l-3tffli8fiS*»*5S 2 ©ffill^i:^ 

13^-^1 ^te^ti^ticDrfXX RAK E-^fiKSV^^- 
^ • ^y\*-i/7 L w-&fiJ;©d*)©{5l^A 1 ©-a-fiS;E<fcl3f# 

fi3*>ru >?m^t lx i ftai5«8WD y vfry- 
y^Hficwjss^s >- >#;^©a^fax«i*JSfiT-Rit 

z h?A&imm®Mffi%i®.m%iW;iz&^x, mnmrn 
bx^^m^mmmmm^m^^ >^*aw-r*^ 

Bo 

[Iff5)<a 7 ] ft*!! 1 ~ 5 ©fBinA^— oCfBf©^ 

^lt#/J^^V^i;^^C(i'J^^<■r?.^)©ilb^ I513^SS>' ^ 
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fifl« a & J£* b tz *> © mi KfiftlHMfl^* it-^ 

»bT**v^jetaji3«iifflswB*'f 5 >^*&aiR-r£ 

So 

s^jBfcWjg©** -?tz®.(Df"( yvtmm&mmm 

[#PJ3©P*fflfcl!£BJ3] 
[0 0 0 1] 

^Aussie (ss) afSffiM^aM^ao^ggptcfflv^ 
*u B^ism (ds) ^sc©^^b5Affiita{itft 

[0 0 0 2] 

[tfcfc©&0*] E^lfiiSC (DS) #5$©*^ h- 

5AS£tic (SS) a«-ett, =F»*#*.Jl<, ilfg^fi 

#**^*©w«few-rsfc», nciiMgfci 

[0 0 0 3] 0!l;tf£&i!j«aii«fcfc, &{8m&tf§«a 

b £*§^\ at««t- t*s*n tr^^^ ;Kb b t 

-^^I«f-**©r-^ CM UTP S KXttF S K 

*HS©7 f -rs>*;i'aai *ffi\ MfciSfc 

^fS^STfJWWiWW^ (PNfff) *©»«f3Hfs 

v\ r>x^e>^^ h^AiSfc (ss) fg^^b-c 

[0 0 0 4] 5l««T»t±IS*fl9t7 , >^^-C^^ 
* h7A!S|[ (SS) fl^Sgeu 4>MBI*fi^XB: 

««F^**»T?«ffl bfcffitm^©6l»J*tt:fc U IrI- 
fcfc> g»*ftfc*i* h7Affil! (SS) M^fcRBWlHl 



^©ffiffl-ScjStSif-— 7-U *©*-< ^ ><?£ffi;£© 
[0 0 0 5] I3H:, ^O^^hyAJlh^ (SS) 
/D'^if^S, £©H»il§U»T?tt, gfllbfe^^^ 

v^A&m. (ss) m^sswifliiTffflSbfcaaasjss 

lMD-;U7-f;i/^ (LP F) *avk© 
#t:*»b&fc c©^-^/'?>h*(S^'$r-y->r;i/*;- 
;i/ h*iH]ii&3-r-y->r , j >^*bTf#fe-y->7-u 

*j*$ti-t#!>> sgu^^h^Atei (ss) i 
^©ffitm^ i ^mt^mnt^tntmm^ i aw® 

^•y^i:©S**fTV\ ^©ffi£*ffibTli]$?&ffiS§ 

(LP F) 2SU g«{f^&-<-*/S> h'M-t 

[0 0 0 6] 04(t fflR84®&4M*l£&ftt£tifi:CT 
b£fc©f&3 0 £©fflH884tt x HS^fC 

*»*n&^^ b^Ajsfft (ss) fift^M/j; 
4 a-e 1 ^-«y rrojB«»«i-rs-^ ari&^s 

4bt?ffittffire«ai4l8£U i>7 hU^X*4afc|& 

j^ttfc*^ h ^ Affile (ss) s^if9r*i 

*©»#J(tfi£ftTfiMj3ftS. fi«WB£S4b*»e>© 

jsitMF^*5>ji:a«*nfc^^^b7Aifi« (ss) « 

[0 0 0 7] 

is» (ss) a«ffl§(g^ffl©[si^[iiE§©^-&, $t^t*s 
#v^kra»i(a«©K*i«#^<«5fe«>, y^^-f 

* V^ 3 SiJ^P^MS:^ bT b * o o 
[0 0 0 8] *!893tt, C©<ta^F c 3ffi^48¥*1-^< 
ft*n&t>©1?s *©tt«rtt«UHtt, $S : t* s #<-rt ) l5l 

^e©^j^* s '>^<®«]^i5]^-r ^ y^mmv 

f#SfcttC ISIW^'f^V^Wbbfet&t^EP^t 
[0 0 0 9] 

[nasife»*-r5&«>©#a] same ^m^ 
bra«$nfe^^ h v Ai£f[{f^s»s«^t b-c 
b^)©4fflv^•cMll£Ebfe^^c«^■rs»a^I^g^c 



(4) 



WW¥10-3132J7 



•c* 1 ©fflHfit£f#smisffl©^ 1 ©««»£, 81© 

h *oaSH«©*IS«[©fiin*»t:S^v^"C»» 1 ©*1M 
J*©^9-*jftfcT^7H^19S*>>#^*#£fc* 

^u-tf*g^]miz±®.ipt>m 1 ©«»»»£ w-a«f 

l*D\y f^fc!3©^9-#*£^JIIfc±<4*£ig 1© 

ratu^^-u— ^ tmmmmft^z ^ t ••cam 

2©fflHte*tft«bT»««^£U#1"4&*«i:» tft 

#4 rt—i/T-J (SD) MOo^CW^i^i 

[0010] zcdx^z i±mwi.mtmnnwMjm. 
gt&^-a s/i/^w^s-etts seicffimetbt 

xasiisffircK* 1 ©nnfi^^sw-r 3 c: ^ 

tt5/>5j?;u«d«t?ttN SB l ©fflMfiti: bt^n y b £ 
mice c ##J b fc * © c*fj6f s >#;i/©aawe;xtt 
*i^fiT?»» 1 ©«Hte&a*si b-tttftS' v^nm* 

bs ^tt^^->^;i/iD»©/'W-*^tA i e>^ajis^- 

*D»btK^Diy h©;17 — £#to££*:l£S?*b^. 

[00 1 1] -73, #»wcintf» ant?*— **ssi 
n&*^* h 7 Aifi««^*s««^ t bt b 

^tj^tefcbfe^^mifflTs«a«^«^is^e.ti^ 

b5Affi1R^lRlJtBilKK*v^"Cx 1 

;i/h*ES§^ -y-vry >^f^*^>^^©SiftiBX{i 
*»h> >#;i/© t §©«ia^©*j^ffi©{sjn* i ta^v-' 
■ca»Sfli utattts' v^^inji ut ^ >#mwwb£» 

iStt«^fc©ffl8l*fc 5> RfflH©-H7-&#«&T7*7 

-{fi£«3fg l ©*IW3§t w-i^t^n^b^ 



bt 1 * D y V Mtz t> ©-H7-* 5 ** l^C±tft*> 

£3? 1 ©fflHS»«H-a*?-r5®i*iaisi^^^*— ^sp 

*-^»j:!}fcfi<;(ra*bT i*ny ^i!i&^>©>^7- 
#:*£^^Mfc:±ffi*»&i8 1 ©ffiHasR^ftajR-rssfif. 

ra«^i^-9-— f«fc-ciRi-xw j e©3Et» , e©^'f s. s ^ 

^SfflfcbTMJRbfc^ 5 l*ny b^fc!3 

^fcl^M^fc©ffiH4^rffl8ltt*ff**2©fflH 

tfcsw^fc^jveft©^;*^ r a k e ^s^x^-x 

• #4 n—*/7-'4 (SD) ^©^©fatlfr©^^ 

[0012] £©*^* i^mimmmmmmmm. 

bt 1 n bfl-y-v^Hicwrsj/ 

>*;w©aitfiSXtt*i3£«-e»-9->7' u >^«^*h>£ 

[0 0 13] fto5\ ^B^ccitifi, ±IBfijn^-^© 

wlcl bfcfe© hsutH^^^-tT— *-sst?»w b 

tfciib> H— Stf^-ofi^c^'f 5. >^*^l^bT^;§ 
(SIR) #**V>i;*Cfc£*£<, »«-t^»lt*« 

/h$v^t*Ktt/j^<-r4t>©i:u mra^^a^T* 

ifif 4 UD» b^fcD©^7-ta#*»a*lfeJf b 

fet©i:*Bt^«^^-y— ^■C-StRbt^'i' $ 

M?®fis©^'f ^ y7-&%m\sX±%^m.\zmmm 
%m$4 x y7*miKT2>x^p t^Ai£ifci{ii5]l8« 

^-y--^-c-aiRbfe^-f z>irizttfo-r& izwy 

*)<DnV— AS^&VMi^^O^S-ofc^©^^ s. 

MAtSUD^ hiifcb©^?-^**^)!^!^© 
»S-5fcftfi)*'f5^i:4aRU I«]-St>*^©a£^ 

<D? 4 xyv-&WB\s~cmmm%.m$ 4 <y^^miR-r 
b 7 AiKicafiHWjfiaaaSEittfWfena. 

[0 0 14] 

[»W©^flfi©BlB] WTt^SS^J&^t^ **w©^ 
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&mLxwmiz®.w?z<, bib;, **iacDHW« i c 

[ooi5] c©^^ y 5 2>thWtm{mmffi$immm 
v^t*^ h^AffiSJc (s s) Lxmrnzntzx^p v 

zrAmffl. (SS) «^fc£«aSTjate{B^fcLTgfi« 

£> tl 5 t> © £ & o t V £ „ 

[0 0 16]^£T\ SSSJfctttt 6*1**1* h^A 

ifi»«F-^-iHiaiiiiBM±, x^^b^Aisisc (ss) 

SMS t fc 7 > =r ±tf 6 © SfSfS^ & 1— * ; * > H te^ K 
D— (LPF) 2h, 

•y-yy-vywxwz-xmzu v->7V>-y{m*tti 

jl-?Z>Vy7)\'*-)VY®& (S/H) -y-^T 0 '; 

£ i ©fflHfficttJfc-r* ^ ^^©sawtxtt**]* > 
#;i/©fcS©«H«©*J£tt©faft*fci£^v*Ti8 l © 

!>©^r7-#*SVMBC±ffi;fr&»l©fflH»4©R£ 

f^7^ ifi&©ffi«fH«^^-9— ^-a56fc« 

IfclltW^**— 7 Lfc* f ^ > 5> 1 

hiSfe &©/*?-#*£ VMlC«SM!SWS*'f 5 

>^ftam-r*««i-'^aiR»8 awsswB^'f 5 

>^C«k6saB«^fclSfRfi^i:fflfflHI*«lo-c»2© 
flHe&ft££2©fflH#9 2:, SB2©ffintt«4ftttb 

( S D ) '#J58Ufc■&B^«^t*r3^^T*liefift m*-r * 
M-t^figa5hLT©RAKE • SDSPl 1 fc&fltiTV* 

[ooi8]int»s i©^^ h^AffitfcWF^RiaaiHiis 
ns^^ h^Aistsc (ss) «-t-e&s§M«^£® 

aS»lS»iaifD-^^7-f;U^ (LPF) 2X^-7 
(S/H) 3t-l/2^y7SCt>7;i/U ^'J£ 

*M/t*i©fflW«4^fia5-rs. fgi©*@Sj§§4ttx' 



b&sfiie^fflffi«w# i ^ (* * *» i / 

2?y7V-> y^s^ifi-rtitzV- > 7 tor-* £3fc £ tB t 
T£««#©ffittRF^lJ3»Ji:'r*) fc^»fli»<*n& 

tetwsHf i^>*;i/# (ifiic«F^ifflssi:-r*) 
s/rscmwu *©iofe*HiL-T*i ©«■«****- 

^yxMmtLxmx-rz* -WfcL-THU 1/27 
y rmrttomfeGfm&s 1 6 (mm. 

tifenmmifii 6?-yy F <DWs'&) x-3 2@iDst. 

[0 0 19] fiU *l©ffiKS47fttn>^=i-Hffi 

ffl^© i a £-y--^i&B©?- * t«c it^-c isitf?-^© 

MJ8©?- y :7S#:*;Sv*»£fcii, -y— ^ bfev^ y 7* 

ai o obib&jS*-. mi<Dmm^4xt*y—^L 

l/4?y7X&Z££lZlZZ<Di/>#Mn^*F I R 

y i / 4 ^ * ym<D *»#Mgi$ z o 

[0 0 2 0] S/>sP;m»S5TfH:, mz.®i/4?-y 

7mmxm&&zntzi/>xMw^*mmm^(Dmm& 
>*;i/©i: § Ltz&izm%. Ltzmzmx-m 
^->>^;i/XJi j e©— aitffifflu a^-^.tife^>^;i/ 

(S^^?> I^2flfe*0J:Q^2ib£tffl 
^■y— ^7t*{i, d©^7-Hi*l^uy htl±©a 

[0021] mz.&mmMmfr^zv-3-&6x&. z 

(Dsiy—M* l 6^a>^ h^^L-r±ffii»e>4t3&S 

D©¥JS-'^!7-*as-'^^asiffl8^ea"r*. x^ 

-f-gP6«fc»)«fdieiHlftft< UTx M^li4 167D>)/ 

[0 0 2 2] Ji«HBW^t^-b— ^-ffleSWa^HHIfl- 

fifHM^^-y— ?-SP7©*«*n* h»«tt)^*<ft 

[0 0 2 3]fiU xny bs^v^a^ ^>#;i/« 
^S-Jlin^D^h^ (nl42£l±©») ~>>#;i/ 

m$-bxfrt>^v-m*>£)sbs tsmmmawo— ^ 
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J^^fll^-S 5 T'tt 1 7. D y h 4 m#l!l bT (mtt 2 «± 

©fflR) ##ty«cs'>sfr«'*#bTfre>*©^7— s 
[0024] mm^xMiR&sr-iz, yyy'i-mizm.m 

©3pJ9^T7— bT 7 -f D MST ZVLWLrt 

xsaKweawu ^(Dm^m^tm^ntzTy^ 

& ft 2 ©ffl Mgg 9 ^S^Pf * o 

[0025] z.z.t<Dmsu5&k.\sX\Zs 

;^9— o^:*v^c:«il^*SODS"CS*acN fi»S£ 

•7 - c rnfrn®. a -&§m t y — ©* & i t «gpt 
^§i!ii3^T2,*ffi, mfrmma*{mtt=t&& (si 
r) cjfcft£»£-e-s£i:* in^> imtt^®itft>h 
a^hziz. itmfrnm. a < ft ^M^^it * s ^§ 
v^scttfia^as b-csmaii^x-y-- 

^ 9$ 6 *» £ © ■> * "7 - C » * £$[ a * SJf b T ^ V - © k 

aiu i^j) t\,^%&£mMmKm*)£xii3& 

ct-5 So 

[0 0 2 6] ^2®fi«^9Tit 7>rt#ttMfe 

eit^c i$?&f§ i o x bhs^ s b Tzmmn^ 

SRAKE • SDgPl l^fiSIU RAKE • SD3B1 
lTft±RAKE-&dtfttfSD-&fiR4fft>t^J5£fll^*» 

[0 0 2 7] SI 2 fcfc N *«flBO*JIS«l 2 fcflR**'** h 

[0 0 2 8] £©*^ \-7&&>Wi&mmMffi&.W.M%i 
gT-fcSu ft©3«te0iJ 1 ©HMilsIB 1 0 0 fcttto 5 > ©if 
1 bTS««^-^^-^^> Mi 



(LP F) 2fc, ^— 

m& (S/H) 3£, ■y-v^'jy^f^- 

4 ' tfr<bmz>mmMm2 o o sjsv>tv^. 

[ o o 2 9 ] Xx d©*^ h 5 2±&m.mmmMffi$Lm. 

4 ' ©»«{taiR'rs®Kfia«^^xiJ— ^-ase fc, ^ 

*V^C±ffl*6*l©fflBI«4 ' ©RgtfSiR'rsS 

KfKi«^^^"9— ?-a57fc, cne»©MB$raa^-^x-y- 

3£^T-©^-< 5 >^^»bTS^bfc^-f ? >^*e> 
^ J: 5afflffir^i:lfiK«^J:©fflHI*8lt>TfflH 

*ad±;-r5^fesi ot, twft«^**n j tn©-'<^T? 

RAKE-^fig^tT^^-^ • Wi—i'7-<t (SD) 

hbt©RAKE • SDSP1 1 i:4fx.W5. 
[0 0 3 0] IP%> Zl©^^^ fvAlfclcRF^lRlWiaK 

■ctt, Ka^©^w*iS'>*;i/fcbfc*>©T?» $fe-r 
h7Afit (ss) a^ftsaww^^T-^^s 

«bTjSSI5IBlB«l»Wn-^.7-f^ (LPS) 2 
;i/KEIB& (S/H) 3tl/2f>y7SCD->W 

s . j' v 5 ' x- its i/2^v yrsmw y 
V) yym^oo%(D l iyy^jum^v-yy)^— 

^l/ofcscaa^ojpj^flftcsrsv^TifiaEfibrasc 

i/>#;i/iaff bt^>^;w^fB^ff 5o cti^o. 5 

lf^7, 1. 5^yr, . . . -rnfefb©it 

[0031] mmm* ' x-\±, ^>#;ioffi*iibw«-b 

^•©^•^7°S©*»^fTV"» s ^©^ffSl^ffllltbt^ 

©^-ftSto-tvi^HfifcUffi-r*. -^jtbTtis 

1 / 2 ^ v ^IHPHT?Jfitic*» x -9--^- b fc v^> > #;MK 
^ ^|J^«J£^*1 6T?U— ^■«H8©S/>*;i/t-ife* 
«-&ttt2 5 6Bl*D«-r. 

[0 0 3 2] fib, ftl©*g|»§§4 ' "C'tt-y— ^bfcV^ 
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f- -9 TWm l/2f-yrj;!)/J^l^^ 
4f-y7?fc5£SCttC©5'>#.Mt^*F I R D — 

/ 4 f y 7*4S©*> >#;Wg^fcf£fifc U fi&fc I J&fr© 

©■tjusisisffl^;*-!*— 6 %.v&mmmfr^zy— 
mm^^v—^ix-it, :o^7-tftUDsih 

[0033] MZ.&mmr$mfr^zy--?-&6T'i3i. z. 

&D©¥i9;w-s«ii>*;*»iRS8^£i£i-5. 

SJ6 J:D««-i$|fflft*< bts mfct4 1 hft 

ksb shears. 

[0 0 3 4] tm^attassTftt, T>^^-«t®s# 

OfflHS9^e^1-5o flU aiR-bfcttfMofflfcli 
fflSfg*^ 5 ^©iJJfcH-^-r ^ >^Xf±^©*-r $ 

MS&i)©¥^7-fc#*fcLTmK:fcSi^lc**iS 
[0 0 3 5] fflH»9T?tt> TV^S^tCttflSLfcT' 
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